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(54) SUSPENSION CONTROL DEVICE OF AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve degree of freedom of a 
mounting position of an actuator for vertically moving a wheel. 
SOLUTION: The outer ends of right and left torsion bars 27 are 
connected to right and left lower arms 12 vertically moving with the right 
and left wheels W, an inner ends of the torsion bars 27 coaxially facing 
to each other on, both sides of car body center line L are driven by 
corresponding actuators 28 while being twisted. Driving forces of the 
actuators 28 vertically move the right and left wheels W via the torsion 
bars 27, and rolling or pitching can be controlled. The actuators 28 can 
be disposed in the central part of the car body, so that the actuators 28 
hardly interfere with a suspension of the right and left wheels W and 
degree of freedom of the mounting positions of the actuators 28 can be 
improved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The suspension control unit of the automobile characterized by having the actuator (28 71) which 
carries out the rotation drive of the toe of the torsion bar spring (27) on either side with which a heel is 
connected to the member (12) which moves up and down with a wheel (W) on either side, and a toe counters the 
same axle in a car-body center section, and a torsion bar spring (27) on either side respectively. 
[Claim 2] Said actuator (28) is a suspension control unit of an automobile according to claim 1 which is equipped 
with a motor (31) on either side, and is characterized by connecting with one toe of the torsion bar spring (27) of 
right and left of a motor (31) on either side, and the toe of another side, respectively. 

[Claim 3] Said actuator (71) is a suspension control unit of an automobile according to claim 1 which is equipped 
with a single motor (86) and is characterized by connecting with one toe of the torsion bar spring (27) of right 
and left of the motor (the stator (87) of 86), and Rota (88), and the toe of another side, respectively. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suspension control unit of the automobile which moves a 

wheel on either side up and down through a torsion bar spring with an actuator. 

[0002] 

[Description of the Prior Art] The suspension control unit which moves a wheel on either side up and down with 
an actuator is well-known by JP,7-149130,A. This suspension control device has connected to said output shaft 
near the supporting point which is equipped with the actuator which slows down and outputs rotation of a motor 
by the moderation device, and links directly the end face of the suspension arm which carries out the 
suspension of the wheel with the output shaft of an actuator, or supports the end face of a suspension arm 
through a pinion and sector gear. Therefore, by driving an actuator, a suspension arm is moved up and down 
positively and improvement in the degree-of^comfort engine performance or driving stability ability can be aimed 
at.' 

[0003] 

[Problem(s) to be Solved by the Invention] By the way, since the above-mentioned conventional thing needs to 
form an actuator near the suspension arm, it has the problem on which the degree of freedom of the attaching 
position of an actuator is restrained sharply. 

[0004] This invention was made in view of the above-mentioned situation, and aims at raising the degree of 

freedom of the attaching position of the actuator which moves a wheel up and down. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to invention 
indicated by claim 1, a heel is connected to the member which moves up and down with a wheel on either side, 
and the suspension control unit of the automobile characterized by having the actuator which carries out the 
rotation drive of the toe of the torsion bar spring on either side with which a toe counters the same axle in a 
car-body center section, and a torsion bar spring on either side respectively is proposed. 
[0006] According to the above-mentioned configuration, by making the toe of the torsion bar spring on either 
side by which the heel was connected to the member moving up and down counter the same axle in a car-body 
center section, and carrying out a rotation drive respectively with an actuator with a wheel on either side, a 
wheel on either side is moved up and down through a torsion bar spring with the driving force of an actuator, and 
control of rolling or pitching can be performed. And since an actuator can be arranged in the car-body center 
section, an actuator stops easily being able to interfere with the suspension of a wheel on either side, and can 
raise the degree of freedom of the attaching position of an actuator. 

[0007] moreover — according to invention indicated by claim 2 — the configuration of claim 1 — in addition, 
said actuator is equipped with a motor on either side, and the suspension control unit of the automobile 
characterized by connecting with one toe of the torsion bar spring of right and left of a motor on either side and 
the toe of another side, respectively is proposed. 

[0008] According to the above-mentioned configuration, since the toe of a torsion bar spring on either side is 
driven by the motor of right and left of an actuator, respectively, a wheel on either side is moved up and down by 
in phase, the opposite phase, or independent, and rolling and pitching can be controlled effectively. 
[0009] moreover — according to invention indicated by claim 3 — the configuration of claim 1 — in addition, 
said actuator is equipped with a single motor and the suspension control unit of the automobile characterized by 
connecting with one toe of the stator of the motor and the torsion bar spring of right and left of Rota and the 
toe of another side, respectively is proposed. 

[0010] According to the above-mentioned configuration, since the toe of a torsion bar spring on either side is 
driven to hard flow by the single motor, respectively, a wheel on either side is moved up and down by the 
opposite phase, and rolling can be controlled effectively, and since the number of motors can moreover be 
managed with one piece, it can contribute to reduction of components mark, weight, and cost. 
[001 1] In addition, the lower control arm 12 of an example corresponds to the member which moves up and 
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down with the wheel of this invention. 
t001 2]' 

[Embodiment of the Invention] Hereafter, it explains based on the example of this invention which showed the 
gestalt of operation of this invention to the accompanying drawing. 

[0013] Drawing 1 - drawin g 5 show the 1st example of this invention, and, for the top view of the suspension of 
the right rear ring of an automobile, and drawing 2 , 2 section expanded sectional view of drawing 1 and dr awing 
3 are [ drawing 1 / the 4-4 line sectional view of drawing 2 and drawing 5 of the important section enlarged 
drawing of drawing 2 and drawing 4 ] the perspective views of a planetary carrier assembly. 
[0014] Drawing 1 shows the suspension of the right rear ring of a four-wheel-drive car, and the knuckle 1 1 
which supports Wheel W free [ rotation ] is supported possible [ vertical movement ] through the lower control 
arm 12 and the upper arm 13 of A mold. It connects with the lower part of a knuckle 1 1 through the swivel joint 
(not shown) formed at the tip, and a lower control arm 1 2 is connected to a car body 1 6 through the rubber bush 
joint 14 and 1 5 of the pair prepared in the end face. It connects with the upper part of a knuckle 1 1 through the 
swivel joint 17 formed at the tip, and the upper arm 13 is connected to a car body 16 through the rubber bush 
joint 18 and 19 of the pair prepared in the end face. Furthermore, the posterior part and car body 16 of a 
knuckle 1 1 are connected through the lateral link 20 and two rubber bush joint 21 and 22. Moreover, the lower 
limit of a shock absorber 24 is connected to the rubber bush joint 23 formed in the tip side of a lower control 
arm 12, and the lower limit of a suspension spring 25 is supported by the spring seat prepared in the center of a 
lower control arm 12. The drive shaft 26 which transmits engine driving force penetrates a knuckle 11, and is 
connected to Wheel W. 

[0015] " — passing — " — the heel of a part where the torsion bar spring 27 formed in the shape of a character 
is prolonged in middle flection empty vehicle outside-of-the-body side back was connected with the lower 
control arm 12, and the toe of the part prolonged in a middle flection empty vehicle inside-of-the-body side has 
extended to near the car-body center line L. Therefore, the toe of the torsion bar springs 27 and 27 on either 
side has countered the same axle on both sides of the car-body center line L, and the actuators 28 and 28 on 
either side are arranged between the opposite section. The actuators 28 and 28 on either side have symmetrical 
structure on both sides of the car-body center line L, and they carry out a rotation drive so that the toe of the 
torsion bar spring 27 with which each actuator 28 corresponds may be twisted. 

[0016] A deer is carried out, a knuckle 1 1 moves up and down with Wheel W with transit of a car, the shock 
absorber 24 and suspension spring 25 which were connected to the lower control arm 1 2 when it moved up and 
down as the supporting point expand and contract the end face by which the lower control arm 12 and the upper 
arm 13 which were connected to the knuckle 1 1 were supported by the car body 16, and vertical movement of 
Wheel W is buffered. And if it is made to rotate so that an actuator 28 may be driven and the toe of a torsion bar 
spring 27 may be twisted, the lower control arm 12 connected to the heel of the torsion bar spring 27 will move 
up and down. Therefore, rolling and pitching of a car are positively controllable by driving the actuators 28 and 
28 corresponding to the wheels W and W on either side in relation to mutual, respectively. 
[0017] Next, the structure of an actuator 28 is explained based on drawin g 2 - drawing 5 . 
[0018] The actuator 28 consists of a motor 31 and a reduction gearbox 32, and a reduction gearbox 32 is 
equipped with the 1st housing 33 and 33 of a Uichi Hidari pair prolonged in a car-body cross direction, and the 
2nd housing 34 which connects between the front end of the 1st housing 33 and 33 on either side, and is 
prolonged in a car-body longitudinal direction. The 1st housing 33 is an outline cylinder-like member, and a motor 
31 is combined with the back end by the same axle. The input shaft 37 is supported through the ball bearing 36 
by the cup-like electrode holder 35 inserted from back end opening of the 1st housing 33, and spline association 
of the back end of this input shaft 37 is carried out at revolving-shaft 31a of a motor 31. Although a torsion bar 
spring 27 will receive a bending load by vertical movement of Wheel W since a reduction gearbox 32 is fixed to 
the rear subframe of a car body, the bending load is absorbed by the elastic deformation of a torsion bar spring 
27. 

[0019] Rotation of an input shaft 37 is slowed down through the three-set epicyclic gear devices Px, Py, and Pz 
contained inside the 1st housing 33, and is outputted to the output shaft 39 supported by the front end of the 
1st housing 33 by the ball bearing 38. Although the three-set epicyclic gear devices Px, Py, and Pz are arranged 
at a serial and are substantially equipped with the same structure on the same axle, the width of face of the 
shaft orientations is carrying out the sequential increment toward the output side from the input side. Since 
transfer torque increases by moderation, the reason is for making the thickness of a gear increase so that the 
transfer torque may be borne. 

[0020] First, the structure of the 3rd epicyclic gear device Pz of an output side is explained. The 3rd epicyclic 
gear device Pz is equipped with sun gear 56z, ring wheel 57z, and three planetary-gear 58z — , three planetary- 
gear shafts 59z — , and planetary carrier 60z. Planetary carrier 60z is equipped with disc-like 2nd side plate 60c 
of leg 60b — combined at a tip with disc-like 1st side plate 60a and three leg 60b — prolonged in shaft 
orientations at intervals of 120 degrees from the periphery of 1st side plate 60a, and the respectively circular 
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openings 60d and 60e are formed in the center of 1st side plate 60a and 2nd side plate 60c. Three planetary- 
gear shafts 59z — Both ends are being fixed to 1st sfde plate 60a and 2nd side plate 60c, respectively, and 
planetary-gear 58z — is supported by these planetary-gear shaft 59z — through needle bearings 61 z and 61z. It 
has projected outside from leg of planetary-gear 58z — which part adjoins 60b — , and opening surrounded by the 
side plates 60a and 60c of a pair. These planetary carrier 60z and three planetary-gear shafts 59z — and 
planetary-gear 58z — are beforehand assembled as 3rd planetary carrier assembly 62z (refer to drawin g 5 ). 
[0021] Each planetary-gear 58z of the 3rd epicyclic gear device Pz is constituted combining the gear half 
objects 51 z and 51 z of a pair with which the twist direction changes mutually from a reverse helical gear back to 
back. By using it, using the same components for the gear half objects 51 z and 51 z of a pair, and reversing the 
front flesh side of one of these Planetary carrier 60y of the 2nd epicyclic gear device Py which the class of 
components can be decreased and can reduce cost Instead of opening 60e (refer to drawin g 5 ) formed in side 
plate 60c of planetary carrier 60z of the 3rd epicyclic gear device Pz, it has 60f (refer to drawin g 3 ) of sun gear 
shafts which project from the center section of side plate 60c. Sun gear 56z of the 3rd epicyclic gear device Pz 
by which spline association is carried out is constituted back to back by 60f of said sun gear shafts combining 
the gear half objects 52z and 52z of a pair with which the twist direction consists mutually of a reverse helical 
gear. The twist direction is constituted combining the gear half objects 53z and 53z of the pair which consists 
mutually of a reverse helical gear back to back, it fits into the inner circumference of the 1st housing 33, and 
ring wheel 57z of the 3rd epicyclic gear device Pz is a pin 54. — A baffle is carried out and it is fixed to shaft 
orientations in contact with step 33a of the 1 st housing 33. By using it, constituting the gear half objects 52z 
and 52z of the pair of sun gear 56z from same components, and reversing one front flesh side The class of 
components can be decreased, cost can be reduced, by using it, constituting the gear half objects 53z and 53z 
of the pair of ring wheel 57z from same components similarly, and reversing one front flesh side, the class of 
components can be decreased and cost can be reduced. 

[0022] The structure of the 1st epicyclic gear device Px and the 2nd epicyclic gear device Py is substantially 
[ as the structure of the 3rd epicyclic gear device Pz ] the same, and the sign changes the subscript z of the 
sign of the component of the 3rd epicyclic gear device Pz into x and y, respectively. Moreover, although spline 
association of the sun gears 56y and 56z of the 2nd and 3rd epicyclic gear devices Py and Pz is. carried out at 
the sun gear shafts 60f and 60f prepared in the planetary carriers 60x and 60y, sun gear 56x of the 1st epicyclic 
gear device Px are formed in an input shaft 37 at one. 

[0023] the 1 st — thrust bearing 66 is arranged between sun gear 56x and planetary carrier 60x insides of 
planetary carrier assembly 62x, thrust bearing 67 is arranged between sun gear 56y and the planetary carrier 60y 
insides of 2nd planetary carrier assembly 62y, thrust bearing 68 is arranged between sun gear 56z and the 
output shafts 39 of 3rd planetary carrier assembly 62z, and spline association of the 3rd planetary carrier 
assembly 62z is carried out at an output shaft 39. And 58z — gears to planetary-gear 58x — of the 1 st - the 3rd 
epicyclic gear devices Px, Py, and Pz, and 58y — , the sun gears 56x, 56y, and 56z which correspond, respectively 
and ring wheels 57x, 57y, and 57z. 

[0024] It has geared to the follower bevel gear 42 which the drive bevel gear 40 prepared in the front end of an 
output shaft 39 fixed to the gear shaft 45 supported through the ball bearing 41 in the 2nd housing 34, and spline 
association of the toe of a torsion bar spring 27 is carried out at the follower bevel gear 42. The range of 
predetermined [ the toe of a torsion bar spring 27 to ] is covered with the covering 43 combined with the 
opening edge of the 2nd housing 34, and is supported by the ball bearing 44. 

[0025] If it ** and a motor 31 is driven, rotation of the revolving-shaft 31a will be transmitted to sun gear 56x of 
the 1st epicyclic gear device Px through an input shaft 37. then — while planetary-gear 58x — which gears to 
sun gear 56x rotating and ring wheel 57x stopped rotates to the circumference of planetary-gear shaft 59x — 
the 1st — planetary carrier assembly 62x are slowed down rather than sun gear 56x, and rotate, thus, the 1st — 
if planetary carrier assembly 62x rotate — the rotation ■ — the 1st — it is transmitted to 60f of sun gear shafts 
of planetary carrier assembly 62x at sun gear 56y of the 2nd epicyclic gear device Py by which spline 
association was carried out. 

[0026] Rotation of sun gear 56y of the 2nd epicyclic gear device Py is slowed down, and is outputted to 2nd 
planetary carrier assembly 62y, and the rotation of sun gear 56z of the 3rd epicyclic gear device Pz used as 60f 
of sun gear shafts of 2nd planetary carrier assembly 62y spline joint 70 is slowed down, and is outputted to 3rd 
planetary carrier assembly 62z. Consequently, the output shaft 39 by which spline association was carried but 
rotates to 3rd planetary carrier assembly 62z. An output shaft 39 makes it rotate so that rotation may be 
transmitted to the toe of a torsion bar spring 27 through the drive bevel gear 40 and the follower bevel gear 42 
and may twist the toe according to the hand of cut of a motor 21. 

[0027] Therefore, since the lower control arms 1 2 and 1 2 on either side can be made to be able to rock up and 
down through the torsion bar springs 27 and 27 on either side and the wheels W and W on either side can be 
moved up and down to an opposite phase, when rolling of a car is detected, it becomes possible to control the 
rolling. Moreover, it is also possible to move the wheels W and W on either side up and down in phase, the 
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property of a shock absorber 24 or a suspension spring 25 can be changed by this, and pitching moment control 
and skyhook control can be realized. 

[0028] Since the three-set epicyclic gear devices Px, Py f and Pz were connected to the serial inside this kind 
and a reduction gearbox 32, a big reduction gear ratio can be secured with compact structure, and a torsion bar 
spring 27 can be certainly driven with big torque. Moreover, since the actuators 28 and 28 on either side are 
arranged near the car-body center line L it can avoid that actuators 28 and 28 interfere with a suspension on 
either side, and the degree of freedom of a layout can be made to increase sharply. 

[0029] Moreover, the planetary carrier assemblies 62x, 62y, and 62z of the 1st - the 3rd epicyclic gear devices 
Px, Py, and Pz Since it is combined with one by three leg 60b — and the side plates 60a and 60c of the pair of 
the planetary carriers 60x, 60y, and 60z have box-like structure, It becomes possible to raise rigidity sharply 
compared with the conventional thing which combined the side plate of a pair only with three planetary-gear 
shafts, and decline in the torque transmission efficiency by distortion of the planetary carriers 60x, 60y, and 60z 
and the fall of the endurance by wear of the engagement section of each gear can be prevented. 
[0030] Moreover, the sun gears 56x, 56y, and 56z of the 1st - the 3rd epicyclic gear devices Px, Py, and Pz, 
Planetary-gear 58x — , 58y — , and 58z — and ring wheels 57x, 57y, and 57z Since the twist direction is 
constituted combining the gear half objects 51x-51z of the pair which changes mutually from a reverse helical 
gear, 52x-52z, and 53x-53z back to back Generating of the thrust force which is the demerit of a helical gear is 
mitigable, employing the advantage of a helical gear with the small engagement noise efficiently as it is. That is, 
when generating the thrust force in which both helical gears push one another mutually when the twist direction 
combines the helical gear of a reverse pair mutually, these thrust force can be offset completely. Moreover, 
when generating the thrust force of a direction in which both helical gears desert mutually, a 2-way can be made 
to be able to distribute these thrust force, and one half can be decreased substantially. Thereby, the thrust 
bearings 66-68 which support said thrust force can be miniaturized or abolished. 

[0031] Moreover, instead of the twist direction combining the helical gear of a reverse pair mutually, even if it 
adopts a **** gear (double helical gear), the same effectiveness can be acquired. However, a **** gear has 
troublesome processing and has the problem on which cost increases, and the helical gear of this example is 
easy to process it to it, and it is low cost. And since 52z — gears with planetary-gear 58x — , 58y — , all gear half 
object 52x — of 58z — , and 52y — to both sun gears 56x, 56y, and 56z and the ring wheels 57x, 57y, and 57z 
Planetary-gear 58x — , 58y, — , 58z — Torque-transmission capacity can be raised compared with gear half 
object 52x — , 52y — , and the case where 52z — meshes sun gears 56x, 56y, and 56z and ring wheels 57x, 57y, 
and 57z only to either. 

[0032] Next, the 2nd example of this invention is explained based on drawing 6 and drawing 7 . 
[0033] Although the motor 31 and the 1st housing 33 of an actuator 28 are arranged in the 1st example at the 
car-body cross direction, it differs in the 2nd example in that car-body longitudinal-direction arrangement of the 
motor 31 and the 1st housing 33 of an actuator 28 is carried out along with the posterior part of a torsion bar 
spring 27. Although the structure of the 1st contained by the 1st housing 33 - the 3rd epicyclic gear devices Px, 
Py, and Pz is the same as that of the thing of the 1st example, the structure of transmitting rotation of an 
output shaft 39 to a torsion bar spring 27 is changed according to modification of the orientation of the 1st 
housing 33. 

[0034] That is, in the 1 st example, since the output shaft 39 and the toe of a torsion bar spring 27 lay at right 
angles, rotation of an output shaft 39 was transmitted to the torsion bar spring 27 through the drive bevel gear 
40 and the follower bevel gear 42, but in the 2nd example, since the output shaft 39 and the toe of a torsion bar 
spring 27 are parallel, rotation of an output shaft 39 is transmitted to the torsion bar spring 27 through drive 
spur-gear 40' and follower spur-gear 42'. A deer can be carried out and the same operation effectiveness as the 
1st example can be done so also by this example. 

[0035] Next, the 3rd example of this invention is explained based on drawin g 8 and drawin g 9 . 
[0036] To the 1st and 2nd example being equipped with the actuators 28 and 28 of a Uichi Hidari pair 
corresponding to the wheels W and W on either side, the 3rd example is equipped with the single actuator 71 
corresponding to the wheels W and W on either side, and the torsion bar springs 27 and 27 on either side are 
mutually twisted to hard flow with this actuator 71. 

[0037] The housing 72 of an actuator 71 is equipped with the outline cylinder-like housing body 73 with which 
narrow diameter portion 73a was formed in the location of the central left, the left covering 75 which is 
combined with the left end section of the housing body 73, and divides the epicyclic gear device receipt room 74, 
and the right covering 76 combined with the right end section of the housing body 73. The right-hand side 
torsion bar spring 27 penetrated the interior of housing 72, the toe has extended inside the epicyclic gear device 
receipt room 74, and the toe of the left-hand side torsion bar spring 27 is being fixed to the left covering 75 of 
housing 72. 

[0038] The epicyclic gear device 77 contained inside the epicyclic gear device receipt room 74 The planetary 
carrier 78, a ring wheel 79, a sun gear 80, and two or more pinion shaft 81 — , Consist of two or more pinion 82 - 
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- and the planetary carrier 78 is fixed to the toe of the right-hand side torsion bar spring 27. A ring wheel 79 is 
fixed to the housing body 73, and the sun gear 80 is being fixed to the tubed revolving shaft 85 supported by the 
housing body 73 and the right covering 76 by ball bearings 83 and 84. Pinion 82 — supported by pinion shaft 81 

— fixed to the planetary carrier 78 gears to a ring wheel 79 and a sun gear 80 at coincidence. 

[0039] The motor 86 contained by the housing body 73 is equipped with the stator 87 which consists of a 
permanent magnet fixed to the inner skin of the housing body 73, and Rota 88 which consists of a coil fixed to 
the periphery of a revolving shaft 85. 

[0040] Therefore, if a motor 86 is driven, Rota 88 will rotate to a stator 87, and rotation of Rota 88 is inputted 
into the sun gear 80 which is the input member of the epicyclic gear device 77 through a revolving shaft 85. is 
outputted from the planetary carrier 78 which is the output member, and gives torsion of an one direction to the 
toe of the right-hand side torsion bar spring 27. Consequently, it is transmitted to the left-hand side torsion bar 
spring 27 through the housing body 73 and the left covering 75 from the stator 87 of a motor 86, and the 
reaction force of the torsion load of the right-hand side torsion bar spring 27 is contrary to the right-hand side 
torsion bar spring 27 to the toe of the torsion bar spring 27, and also receives torsion of a direction. 
Consequently, the torsion bar springs 27 and 27 on either side are mutually twisted to hard flow with equal 
torque, and can generate the desired roll moment by pushing up one side of the wheels W and W on either side, 
and depressing another side. 

[0041] Since an actuator 71 can be arranged near the car-body center line L, it can avoid that an actuator 71 
interferes with a suspension on either side, and the degree of freedom of a layout can be made to increase 
sharply also by this example. And since the wheels W and W on either side can be moved up and down with the 
single actuator 71, compared with the 1st and 2nd example, structure becomes easy, and components mark and 
cost can be reduced further. 

[0042] As mentioned above, although the example of this invention was explained in full detail, this invention can 
perform design changes various in the range which does not deviate from the summary. 

[0043] For example, although the longitudinal-direction heel of torsion bar springs 27 and 27 is connected to 
lower control arms 1 2 and 1 2 in the example, it is connectable with the member (for example, the upper arms 1 3 
and 13 and knuckles 1 1 and 11) which moves up and down with Wheels W and W. Moreover, although this 
invention is applied to the suspension of a rear wheel in the example, it is also possible to apply it to the 
suspension of a front wheel. 
[0044] 

[Effect of the Invention] According to invention indicated by claim 1 as mentioned above, by making the toe of 
the torsion bar spring on either side by which the heel was connected to the member which moves up and down 
with a wheel on either side counter the same axle in a car-body center section, and carrying out a rotation drive 
respectively with an actuator, a wheel on either side is moved up and down through a torsion bar spring with the 
driving force of an actuator, and control of rolling or pitching can be performed. And since an actuator can be 
arranged in the car-body center section, an actuator stops easily being able to interfere with the suspension of 
a wheel on either side, and can raise the degree of freedom of the attaching position of an actuator. 
[0045] Moreover, according to invention indicated by claim 2, since the toe of a torsion bar spring on either side 
is driven by the motor of right and left of an actuator, respectively, a wheel on either side is moved up and down 
by in phase, the opposite phase, or independent, and rolling and pitching can be controlled effectively. 
[0046] Moreover, according to invention indicated by claim 3, since the toe of a torsion bar spring on either side 
is driven to hard flow by the single motor, respectively, a wheel on either side is moved up and down by the 
opposite phase, and rolling can be controlled effectively, and since the number of motors can moreover be 
managed with one piece, it can contribute to reduction of components mark, weight, and cost. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the suspension control unit of the automobile which moves a 
wheel on either side up and down through a torsion bar spring with an actuator. 
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PRIOR ART 



[Description of the Prior Art] The suspension control unit which moves a wheel on either side up and down with 
an actuator is well-known by JP,7-149130,A. This suspension control device has connected to said output shaft 
near the supporting point which is equipped with the actuator which slows down and outputs rotation of a motor 
by the moderation device, and links directly the end face of the suspension arm which carries out the 
suspension of the wheel with the output shaft of an actuator, or supports the end face of a suspension arm 
through a pinion and sector gear. Therefore, by driving an actuator, a suspension arm is moved up and down 
positively and improvement in the degree-of-comfort engine performance or driving stability ability can be aimed 
at. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to invention indicated by claim 1 as mentioned above, by making the toe of 
the torsion bar spring on either side by which the heel was connected to the member which moves up and down 
with a wheel on either side counter the same axle in a car-body center section, and carrying out a rotation drive 
respectively with an actuator, a wheel on either side is moved up and down through a torsion bar spring with the 
driving force of an actuator, and control of rolling or pitching can be performed. And since an actuator can be 
arranged in the car-body center section, an actuator stops easily being able to interfere with the suspension of 
a wheel on either side, and can raise the degree of freedom of the attaching position of an actuator. 
[0045] Moreover, according to invention indicated by claim 2, since the toe of a torsion bar spring on either side 
is driven by the motor of right and left of an actuator, respectively, a wheel on either side is moved up and down 
by in phase, the opposite phase, or independent, and rolling and pitching can be controlled effectively. 
[0046] Moreover, according to invention indicated by claim 3, since the toe of a torsion bar spring on either side 
is driven to hard flow by the single motor, respectively, a wheel on either side is moved up and down by the 
opposite phase, and rolling can be controlled effectively, and since the number of motors can moreover be 
managed with one piece, it can contribute to reduction of components mark, weight, and cost. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, since the above-mentioned conventional thing needs to 
form an actuator near the suspension arm, it has the problem on which the degree of freedom of the attaching 
position of an actuator is restrained sharply. 

[0004] This invention was made in view of the above-mentioned situation, and aims at raising the degree of 
freedom of the attaching position of the actuator which moves a wheel up and down. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to invention 
indicated by claim 1, a heel is connected to the member which moves up and down with a wheel on either side, 
and the suspension control unit of the automobile characterized by having the actuator which carries out the 
rotation drive of the toe of the torsion bar spring on either side with which a toe counters the same axle in a 
car-body center section, and a torsion bar spring on either side respectively is proposed. 
[0006] According to the above-mentioned. configuration, by making the toe of the torsion bar spring on either 
side by which the heel was connected to the member moving up and down counter the same axle in a car-body 
center section, and carrying out a rotation drive respectively with an actuator with a wheel on either side, a 
wheel on either side is moved up and down through a torsion bar spring with the driving force of an actuator, and 
control of rolling or pitching can be performed. And since an actuator can be arranged in the car-body center 
section, an actuator stops easily being able to interfere with the suspension of a wheel on either side, and can 
raise the degree of freedom of the attaching position of an actuator. 

[0007] moreover — according to invention indicated by claim 2 — the configuration of claim 1 — in addition, 
said actuator is equipped with a motor on either side, and the suspension control unit of the automobile 
characterized by connecting with one toe of the torsion bar spring of right and left of a motor on either side and 
the toe of another side, respectively is proposed. 

[0008] According to the above-mentioned configuration, since the toe of a torsion bar spring on either side is 
driven by the motor of right and left of an actuator, respectively, a wheel on either side is moved up and down by 
in phase, the opposite phase, or independent, and rolling and pitching can be controlled effectively. 
[0009] moreover — according to invention indicated by claim 3 — the configuration of claim 1 — in addition, 
said actuator is equipped with a single motor and the suspension control unit of the automobile characterized by 
connecting with one toe of the stator of the motor and the torsion bar spring of right and left of Rota and the 
toe of another side, respectively is proposed. 

[0010] According to the above-mentioned configuration, since the toe of a torsion bar spring on either side is 

driven to hard flow by the single motor, respectively, a wheel on either side is moved up and down by the 

opposite phase, and rolling can be controlled effectively, and since the number of motors can moreover be 

managed with one piece, it can contribute to reduction of components mark, weight, and cost. 

[001 1] In addition, the lower control arm 12 of an example corresponds to the member which moves up and 

down with the wheel of this invention. 

[0012] 

[Embodiment of the Invention] Hereafter, it explains based on the example of this invention which showed the 
gestalt of operation of this invention to the accompanying drawing. 

[0013] Drawing 1 - drawing 5 show the 1st example of this invention, and, for the top view of the suspension of 
the right rear ring of an automobile, and drawing 2 , 2 section expanded sectional view of drawing 1 and drawin g 
3 are [ drawin g 1 / the 4-4 line sectional view of drawing 2 and drawing 5 of the important section enlarged 
drawing of drawin g 2 and drawin g 4 ] the perspective views of a planetary carrier assembly. 
[0014] Drawing 1 shows the suspension of the right rear ring of a four-wheel-drive car, and the knuckle 1 1 
which supports Wheel W free [ rotation ] is supported possible [ vertical movement ] through the lower control 
arm 12 and the upper arm 13 of A mold. It connects with the lower part of a knuckle 1 1 through the swivel joint 
(not shown) formed at the tip, and a lower control arm 12 is connected to a car body 16 through the rubber bush 
joint 14 and 15 of the pair prepared in the end face. It connects with the upper part of a knuckle 1 1 through the 
swivel joint 17 formed at the tip, and the upper arm 13 is connected to a car body 16 through the rubber bush 
joint 18 and 19 of the pair prepared in the end face. Furthermore, the posterior part and car body 16 of a 
knuckle 1 1 are connected through the lateral link 20 and two rubber bush joint 21 and 22. Moreover, the lower 
limit of a shock absorber 24 is connected to the rubber bush joint 23 formed in the tip side of a lower control 
arm 12, and the lower limit of a suspension spring 25 is supported by the spring seat prepared in the center of a 
lower control arm 12. The drive shaft 26 which transmits engine driving force penetrates a knuckle 11, and is 
connected to Wheel W. 
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£001 5] " — passing — " — the heel of a part where the torsion bar spring 27 formed in the shape of a character 
is prolonged in middle flection empty vehicle outside-6f-the-body side back was connected with the lower 
control arm 12, and the toe of the part prolonged in a middle flection empty vehicle inside-of-the-body side has 
extended to near the car— body center line L. Therefore, the toe of the torsion bar springs 27 and 27 on either 
side has countered the same axle on both sides of the car-body center line L, and the actuators 28 and 28 on 
either side are arranged between the opposite section. The actuators 28 and 28 on either side have symmetrical 
structure on both sides of the car-body center line L, and they carry out a rotation drive so that the toe of the 
torsion bar spring 27 with which each actuator 28 corresponds may be twisted. 

[0016] A deer is carried out, a knuckle 1 1 moves up and down with Wheel W with transit of a car, the shock 
absorber 24 and suspension spring 25 which were connected to the lower control arm 12 when it moved up and 
down as the supporting point expand and contract the end face by which the lower control arm 12 and the upper 
arm 13 which were connected to the knuckle 1 1 were supported by the car body 16, and vertical movement of 
Wheel W is buffered. And if it is made to rotate so that an actuator 28 may be driven and the toe of a torsion bar 
spring 27 may be twisted, the lower control arm 12 connected to the heel of the torsion bar spring 27 will move 
up and down. Therefore, rolling and pitching of a car are positively controllable by driving the actuators 28 and 
28 corresponding to the wheels W and W on either side in relation to mutual, respectively. 
[0017] Next, the structure of an actuator 28 is explained based on drawing 2 - drawing 5 . 
[0018] The actuator 28 consists of a motor 31 and a reduction gearbox 32, and a reduction gearbox 32 is 
equipped with the 1st housing 33 and 33 of a Uichi Hidari pair prolonged in a car-body cross direction, and the 
2nd housing 34 which connects between the front end of the 1st housing 33 and 33 on either side, and is 
prolonged in a car-body longitudinal direction. The 1st housing 33 is an outline cylinder-like member, and a motor 
31 is combined with the back end by the same axle. The input shaft 37 is supported through the ball bearing 36 
by the cup-like electrode holder 35 inserted from back end opening of the 1st housing 33, and spline association 
of the back end of this input shaft 37 is carried out at revolving-shaft 31a of a motor 31 . Although a torsion bar 
spring 27 will receive a bending load by vertical movement of Wheel W since a reduction gearbox 32 is fixed to 
the rear subframe of a car body, the bending load is absorbed by the elastic deformation of a torsion bar spring 
27. 

[0019] Rotation of an input shaft 37 is slowed down through the three-set epicyclic gear devices Px, Py, and Pz 
contained inside the 1 st housing 33, and is outputted to the output shaft 39 supported by the front end of the 
1st housing 33 by the ball bearing 38. Although the three-set epicyclic gear devices Px, Py, and Pz are arranged 
at a serial and are substantially equipped with the same structure on the same axle, the width of face of the 
shaft orientations is carrying out the sequential increment toward the output side from the input side. Since 
transfer torque increases by moderation, the reason is for making the thickness of a gear increase so that the 
transfer torque may be borne. 

[0020] First, the structure of the 3rd epicyclic gear device Pz of an output side is explained. The 3rd epicyclic 
gear device Pz is equipped with sun gear 56z, ring wheel 57z, and three planetary-gear 58z — , three planetary- 
gear shafts 59z — , and planetary carrier 60z. Planetary carrier 60z is equipped with disc-like 2nd side plate 60c 
of leg 60b — combined at a tip with disc-like 1st side plate 60a and three leg 60b — prolonged in shaft 
orientations at intervals of 120 degrees from the periphery of 1st side plate 60a, and the respectively circular 
openings 60d and 60e are formed in the center of 1st side plate 60a and 2nd side plate 60c. Three planetary- 
gear shafts 59z — Both ends are being fixed to 1st side plate 60a and 2nd side plate 60c, respectively, and 
planetary-gear 58z — is supported by these planetary-gear shaft 59z — through needle bearings 61 z and 61 z. It 
.has projected outside from leg of planetary-gear 58z — which part adjoins 60b — , and opening surrounded by the 
side plates 60a and 60c of a pair. These planetary carrier 60z and three planetary-gear shafts 59z — and 
planetary-gear 58z — are beforehand assembled as 3rd planetary carrier assembly 62z (refer to drawing 5 ). 
[0021] Each planetary-gear 58z of the 3rd epicyclic gear device Pz is constituted combining the gear half 
objects 51 z and 51 z of a pair with which the twist direction changes mutually from a reverse helical gear back to 
back. By using it, using the same components for the gear half objects 51 z and 51 z of a pair, and reversing the 
front flesh side of one of these Planetary carrier 60y of the 2nd epicyclic gear device Py which the class of 
components can be decreased and can reduce cost Instead of opening 60e (refer to drawin g 5 ) formed in side 
plate 60c of planetary carrier; 60z of the 3rd epicyclic gear device Pz, it has 60f (refer to drawin g 3 ) of sun gear 
shafts which project from the center section of side plate 60c. Sun gear 56z of the 3rd epicyclic gear device Pz 
by which spline association is carried out is constituted back to back by 60f of said sun gear shafts combining 
the gear half objects 52z and 52z of a pair with which the twist direction consists mutually of a reverse helical 
gear. The twist direction is constituted combining the gear half objects 53z and 53z of the pair which consists 
mutually of a reverse helical gear back to back, it fits into the inner circumference of the 1st housing 33, and 
ring wheel 57z of the 3rd epicyclic gear device Pz is a pin 54. — A baffle is carried out and it is fixed to shaft 
orientations in contact with step 33a of the 1st housing 33. By using it, constituting the gear half objects 52z 
and 52z of the pair of sun gear 56z from same components, and reversing one front flesh side The class of 



components can be decreased, cost can be reduced, by using it, constituting the gear half objects 53z and 53z 
of the pair of ring wheel 57z from same components similarly; and reversing one front flesh side, the class of 
components can be decreased and cost can be reduced. 

[0022] The structure of the 1st epicyclic gear device Px and the 2nd epicyclic gear device Py is substantially 
[ as the structure of the 3rd epicyclic gear device Pz ] the same, and the sign changes the subscript z of the 
sign of the component of the 3rd epicyclic gear device Pz into x and y, respectively. Moreover, although spline 
association of the sun gears 56y and 56z of the 2nd and 3rd epicyclic gear devices Py and Pz is carried out at 
the sun gear shafts 60f and 60f prepared in the planetary carriers 60x and 60y, sun gear 56x of the 1st epicyclic 
gear device Px are formed in an input shaft 37 at one. 

[0023] the 1st — thrust bearing 66 is arranged between sun gear 56x and planetary carrier 60x insides of 
planetary carrier assembly 62x, thrust bearing 67 is arranged between sun gear 56y and the planetary carrier 60y 
insides of 2nd planetary carrier assembly 62y, thrust bearing 68 is arranged between sun gear 56z and the 
output shafts 39 of 3rd planetary carrier assembly 62z, and spline association of the 3rd planetary carrier 
assembly 62z is carried out at an output shaft 39. And 58z — gears to planetary-gear 58x — of the 1st - the 3rd 
epicyclic gear devices Px, Py, and Pz, and 58y — , the sun gears 56x, 56y, and 56z which correspond, respectively 
and ring wheels 57x, 57y, and 57z. 

[0024] It has geared to the follower bevel gear 42 which the drive bevel gear 40 prepared in the front end of an 
output shaft 39 fixed to the gear shaft 45 supported through the ball bearing 41 in the 2nd housing 34, and spline 
association of the toe of a torsion bar spring 27 is carried out at the follower bevel gear 42. The range of 
predetermined [ the toe of a torsion bar spring 27 to ] is covered with the covering 43 combined with the 
opening edge of the 2nd housing 34, and is supported by the ball bearing 44. 

[0025] If it ** and a motor 31 is driven, rotation of the revolving-shaft 31a will be transmitted to sun gear 56x of 
the 1st epicyclic gear device Px through an input shaft 37. then — while planetary-gear 58x — which gears to 
sun gear 56x rotating and ring wheel 57x stopped rotates to the circumference of planetary-gear shaft 59x — 
the 1st — planetary carrier assembly 62x are slowed down rather than sun gear 56x, and rotate, thus, the 1st — 
if planetary carrier assembly 62x rotate — the rotation — the 1st — it is transmitted to 60f of sun gear shafts 
of planetary carrier assembly 62x at sun gear 56y of the 2nd epicyclic gear device Py by which spline 
association was carried out. 

[0026] Rotation of sun gear 56y of the 2nd epicyclic gear device Py is slowed down, and is outputted to 2nd 
planetary carrier assembly 62y, and the rotation of sun gear 56z of the 3rd epicyclic gear device Pz used as 60f 
of sun gear shafts of 2nd planetary carrier assembly 62y spline joint 70 is slowed down, and is outputted to 3rd 
planetary carrier assembly 62z. Consequently, the output shaft 39 by which spline association was carried out 
rotates to 3rd planetary carrier assembly 62z. An output shaft 39 makes it rotate so that rotation may be 
transmitted to the toe of a torsion bar spring 27 through the drive bevel gear 40 and the follower bevel gear 42 
and may twist the toe according to the hand of cut of a motor 21 . 

[0027] Therefore, since the lower control arms 1 2 and 1 2 on either side can be made to be able to rock up and 
down through the torsion bar springs 27 and 27 on either side and the wheels W and W on either side can be 
moved up and down to an opposite phase, when rolling of a car is detected, it becomes possible to control the 
rolling. Moreover, it is also possible to move the wheels W and W on either side up and down in phase, the 
property of a shock absorber 24 or a suspension spring 25 can be changed by this, and pitching moment control 
and skyhook control can be realized. 

[0028] Since the three-set epicyclic gear devices Px, Py, and Pz were connected to the serial inside this kind 
and a reduction gearbox 32, a big reduction gear ratio can be secured with compact structure, and a torsion bar 
spring 27 can be certainly driven with big torque. Moreover, since the actuators 28 and 28 on either side are 
arranged near the car-body center line L, it can avoid that actuators 28 and 28 interfere with a suspension on 
either side, and the degree of freedom of a layout can be made to increase sharply. 

[0029] Moreover, the planetary carrier assemblies 62x, 62y, and 62z of the 1st - the 3rd epicyclic gear devices 
Px, Py, and Pz Since it is combined with one by three leg 60b — and the side plates 60a and 60c of the pair of 
the planetary carriers 60x, 60y, and 60z have box-like structure, It becomes possible to raise rigidity sharply 
compared with the conventional thing which combined the side plate of a pair only with three planetary-gear 
shafts, and decline in the torque transmission efficiency by distortion of the planetary carriers 60x, 60y, and 60z 
and the fall of the endurance by wear of the engagement section of each gear can be prevented. 
[0030] Moreover, the sun gears 56x, 56y, and 56z of the 1st - the 3rd epicyclic gear devices Px, Py, and Pz, 
Planetary-gear 58x — , 58y — , and 58z — and ring wheels 57x, 57y, and 57z Since the twist direction is 
constituted combining the gear half objects 51x-51z of the pair which changes mutually from a reverse helical 
gear, 52x-52z, and 53x-53z back to back Generating of the thrust force which is the demerit of a helical gear is 
mitigable, employing the advantage of a helical gear with the small engagement noise efficiently as it is. That is, 
when generating the thrust force in which both helical gears push one another mutually when the twist direction 
combines the helical gear of a reverse pair mutually, these thrust force can be offset completely. Moreover, 
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when generating the thrust force of a direction in which both helical gears desert mutually, a 2-way can be made 
to be able to distribute these thrust force, and one half can b^ decreased substantially. Thereby, the thrust 
bearings 66-68 which support said thrust force can be miniaturized or abolished. 

[0031] Moreover, instead of the twist direction combining the helical gear of a reverse pair mutually, even if it 
adopts a **** gear (double helical gear), the same effectiveness can be acquired. However, a **** gear has 
troublesome processing and has the problem on which cost increases, and the helical gear of this example is 
easy to process it to it, and it is low cost. And since 52z — gears with planetary-gear 58x — , 58y — , all gear half 
object 52x — of 58z — , and 52y — to both sun gears 56x, 56y, and 56z and the ring wheels 57x, 57y ? and 57z 
Planetary-gear 58x — , 58y, — f 58z — Torque-transmission capacity can be raised compared with gear half 
object 52x — , 52y — , and the case where 52z — meshes sun gears 56x, 56y, and 56z and ring wheels 57x, 57y, 
and 57z only to either. 

[0032] Next, the 2nd example of this invention is explained based on d rawi ng 6 and drawin g 7 . 
[0033] Although the motor 31 and the 1st housing 33 of an actuator 28 are arranged in the 1st example at the 
car-body cross direction, it differs in the 2nd example in that car-body longitudinal-direction arrangement of the 
motor 31 and the 1st housing 33 of an actuator 28 is carried out along with the posterior part of a torsion bar 
spring 27. Although the structure of the 1st contained by the 1st housing 33 - the 3rd epicyclic gear devices Px, 
Py, and Pz is the same as that of the thing of the 1 st example, the structure of transmitting rotation of an 
output shaft 39 to a torsion bar spring 27 is changed according to modification of the orientation of the 1 st 
housing 33. 

[0034] That is, in the 1st example, since the output shaft 39 and the toe of a torsion bar spring 27 lay at right 
angles, rotation of an output shaft 39 was transmitted to the torsion bar spring 27 through the drive bevel gear 
40 and the follower bevel gear 42, but in the 2nd example, since the output shaft 39 and the toe of a torsion bar 
spring 27 are parallel, rotation of an output shaft: 39 is transmitted to the torsion bar spring 27 through drive 
spur-gear 40* and follower spur-gear 42'. A deer can be carried out and the same operation effectiveness as the 
1st example can be done so also by this example. 

[0035] Next, the 3rd example of this invention is explained based on drawing 8 and drawing 9 . 
[0036] To the 1 st and 2nd example being equipped with the actuators 28 and 28 of a Uichi Hidari pair 
corresponding to the wheels W and W on either side, the 3rd example is equipped with the single actuator 71 
corresponding to the wheels W and W on either side, and the torsion bar springs 27 and 27 on either side are 
mutually twisted to hard flow with this actuator 71. 

[0037] The housing 72 of an actuator 71 is equipped with the outline cylinder-like housing body 73 with which 
narrow diameter portion 73a was formed in the location of the central left, the left covering 75 which is 
combined with the left end section of the housing body 73, and divides the epicyclic gear device receipt room 74, 
and the right covering 76 combined with the right end section of the housing body 73. The right-hand side 
. torsion bar spring 27 penetrated the interior of housing 72, the toe has extended inside the epicyclic gear device 
receipt room 74, and the toe of the left-hand side torsion bar spring 27 is being fixed to the left covering 75 of 
housing 72. 

[0038] The epicyclic gear device 77 contained inside the epicyclic gear device receipt room 74 The planetary 
carrier 78, a ring wheel 79, a sun gear 80, and two or more pinion shaft 81 — , Consist of two or more pinion 82 - 

- and the planetary carrier 78 is fixed to the toe of the right-hand side torsion bar spring 27. A ring wheel 79 is 
fixed to the housing body 73, and the sun gear 80 is being fixed to the tubed revolving shaft 85 supported by the 
housing body 73 and the right covering 76 by ball bearings 83 and 84. Pinion 82 — supported by pinion shaft 81 

— fixed to the planetary carrier 78 gears to a ring wheel 79 and a sun gear 80 at coincidence. 

[0039] The motor 86 contained by the housing body 73 is equipped with the stator 87 which consists of a 
permanent magnet fixed to the inner skin of the housing body 73, and Rota 88 which consists of a coil fixed to 
the periphery of a revolving shaft 85. 

[0040] Therefore, if a motor 86 is driven, Rota 88 will rotate to a stator 87, and rotation of Rota 88 is inputted 
into the sun gear 80 which is the input member of the epicyclic gear device 77 through a revolving shaft 85, is 
outputted from the planetary carrier 78 which is the output member, and gives torsion of an one direction to the 
toe of the right-hand side torsion bar spring 27. Consequently, it is transmitted to the left-hand side torsion bar 
spring 27 through the housing body 73 and the left covering 75 from the stator 87 of a motor 86, and the 
reaction force of the torsion load of the right-hand side torsion bar spring 27 is contrary to the right-hand side 
torsion bar spring 27 to the toe of the torsion bar spring 27, and also receives torsion of a direction. 
Consequently, the torsion bar springs 27 and 27 on either side are mutually twisted to hard flow with equal 
torque, and can generate the desired roll moment by pushing up one side of the wheels W and W on either side, 
and depressing another side. 

[0041] Since an actuator 71 can be arranged near the car-body center line L, it can avoid that an actuator 71 
interferes with a suspension on either side, and the degree of freedom of a layout can be made to increase 
sharply also by this example. And since the wheels W and W on either side can be moved up and down with the 
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single actuator 71, compared with the 1st and 2nd example, structure becomes easy, and components mark and 
cost can be reduced further. * • ^ 

[0042] As mentioned above, although the example of this invention was explained in full detail, this invention can 
perform design changes various in the range which does not deviate from the summary. 

[0043] For example, although the longitudinal-direction heel of torsion bar springs 27 and 27 is connected to 
lower control arms 12 and 12 in the example, it is connectable with the member (for example, the upper arms 13 
and 13 and knuckles 1 1 and 11) which moves up and down with Wheels W and W. Moreover, although this 
invention is applied to the suspension of a rear wheel in the example, it is also possible to apply it to the 
suspension of a front wheel. 
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JPO and NClPf are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The top view of the suspension of the right rear ring of an automobile 

[ Drawing 2] 2 section expanded sectional view of drawing 1 

[ Drawin g 3] The important section enlarged drawing of drawing 2 

[ Drawing 4] The 4-4 line sectional view of drawing 2 

[ Drawin g 5] The perspective view of a planetary carrier assembly 

[ Drawin g 6] The top view of the actuator concerning the 2nd example 

[Drawing 7] The important section expanded sectional view of drawing 6 

[Drawing 8] The top view of the suspension of the right rear ring of the automobile concerning the 3rd example 
[Drawing 9] The 9-9 line sectional view of drawin g 8 
[Description of Notations] 
W Wheel 

12 Lower Control Arm (Member Which Moves Up and Down with Wheel) 

27 Torsion Bar Spring 

28 Actuator 
31 Motor 

71 Actuator 

86 Motor 

87 Stator 

88 Rota 
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[Drawing 2] 




THIS PAGE BLANK m 



[ Drawin g 3] 




54 
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